






BDE 5401 Template (Rev. 09/05/2013) IDOT MECHANISTIC PAVEMENT DESIGN Printed: 10/24/2017

PROJECT AND TRAFFIC INPUTS (Enter Data in Gray Shaded Cells)

Route: IL 19 Comments:
Section: 10-00055-00-WR
County: Cook Design Date: 03/23/2017 ONP <-- BY

Location: (IL 59 to Bartlett Rd) Modify Date: <-- BY ADT Year
Current: 22,000 2011

Facility Type Other Marked State Route Future: 28,000 2040
# of Lanes = 4

No 4 Structural Design Traffic
No Rural Minimum Actual Actual %of % of  ADT in

Road Class: I I ADT ADT Total ADT Design Lane
Urban PV = 0 23,884 93.6% P = 32%

Subgrade Support Rating (SSR): Poor SU = 250 893 3.5% S = 45%
Construction Year: 2018 MU = 750 740 2.9% M = 45%

Design Period (DP) = 20 years Struct. Design ADT = 25,517 (2028)

TRAFFIC FACTOR CALCULATION
FLEXIBLE PAVEMENT RIGID PAVEMENT

Cpv = 0.15 0.15 32% Cpv = 0.15 0.15 32%
Csu = 132.5 132.5 45% Csu = 143.81 143.81 45%

Cmu = 482.53 482.53 45% Cmu = 696.42 696.42 45%
TF flexible (Actual) = 4.30 (Actual ADT) 3.56 TF rigid (Actual) = 5.82 (Actual ADT) 5.02

TF flexible (Min) = 3.56 (Min ADT Fig. 54-2.C) TF rigid (Min) = 5.02 (Min ADT Fig. 54-2.C)

NEW CONSTRUCTION / RECONSTRUCTION PAVEMENT DESIGN CALCULATIONS
Full-Depth HMA Pavement JPC Pavement

Use TF flexible = 4.30 Use TF rigid = 5.82 9.06
PG Grade Lower Binder Lifts = PG 64-22 (Fig. 53-4.R) Edge Support = Tied Shoulder or C.&G.

HMA Mixture Temp. = 74.0 deg. F  (Fig. 54-5.C) Rigid Pavt Thick. = 9.25 in. (Fig. 54-4.E)
Design HMA Mixture Modulus (EHMA) = 720 ksi  (Fig. 54-5.D) 722.77

Design HMA Strain (εHMA) = 79 (Fig. 54-5.E) 79.28

Full Depth HMA Design Thickness = 10.25 in.  (Fig. 54-5.F) 10.27 Use TF rigid = 5.82 8.10
Limiting Strain Criterion Thickness = 14.50 in.  (Fig. 54-5.I) IBR value = 3
Use Full-Depth HMA Thickness = 10.25 inches CRCP Thickness = 8.25 in. (Fig. 54-4.M)

TF MUST BE > 60 FOR CRCP

RECONSTRUCTION ONLY (SUPPLEMENTAL) PAVEMENT DESIGN CALCULATIONS
HMA Overlay of Rubblized PCC Unbonded Concrete Overlay

Use TF flexible = 4.30 7.67 8.25
HMA Overlay Design Thickness = 7.75 in. (Fig. 54-5.U) 7.25

Limiting Strain Criterion Thickness = in. (Fig. 54-5.V)
Use HMA Overlay Thickness = 999.00 inches JPCP Thickness = NA inches

CONTACT BMPR FOR ASSISTANCE

Class I Roads Class II Roads Class III Roads  Class IV Roads
4 lanes or more 2 lanes with ADT > 2000 2 Lanes 2 Lanes

Part of a future 4 lanes or more One way Street with ADT <= 3500 (ADT 750 -2000) (ADT < 750)
One-way Streets with ADT > 3500

Min. Str. Design Traffic (Fig 54-2.C) Class Table for
Facility Type PV SU MU One-Way Streets

Interstate or Freeway 0 500 1500 ADT Class
Other Marked State Route 0 250 750 0 0 - 3500 II

Unmarked State Route No Min No Min No Min 3501 >3501 I

Traffic Factor ESAL Coefficients  Class Table for
2 or 3 lanes

Class Csu Cmu Csu Cmu (not future 4 lane &
I 143.81 696.42 132.50 482.53 not one-way street)
II 135.78 567.21 112.06 385.44 ADT Class
III 129.58 562.47 109.14 384.35 0 0 - 749 IV
IV 129.58 562.47 109.14 384.35 750 750 - 2000 III

2001 >2000 II

Design Lane Distribution Factors For Structural Design Traffic (Fig. 54-2.B)
Rural Urban

Number of Lanes P S M P S M
1 Lane Ramp 100% 100% 100% 100% 100% 100%

2 or 3 50% 50% 50% 50% 50% 50%
4 32% 45% 45% 32% 45% 45%

6 or more 20% 40% 40% 8% 37% 37%

IL 19 (IL 59 to Bartlett Road)  -- Local Roads Project
BDE Approval Required

Rigid (Fig. 54-4.C) Flexible (Fig. 54-5.B)

DESIGN TABLES FROM BDE MANUAL CHAPTER 54 - PAVEMENT DESIGN

CRC Pavement

Interstate or Freeway

Review 54-4.03 for limitations and 
special considerations.

Goto Map 

Goto Map 

Goto Map 



BDE 5401 Template (Rev. 09/05/2013) Printed: 10/24/2017

LIFE-CYCLE COST ANALYSIS:  NEW CONSTRUCTION  /  RECONSTRUCTION

FULL-DEPTH HMA PAVEMENT Standard Design

ROUTE

SECTION

COUNTY

LOCATION

FACILITY TYPE

PROJECT LENGTH 4810 FT    = = > 0.91 Miles

# OF CENTERLINES 4 CL

# OF LANES 4 LANES

# OF EDGES 2 EP

LANE WIDTH - AVERAGE 12 FT

SHOULDER WIDTH HMA Left 0 FT

HMA Right 0 FT

Total Width of Paved Shoulders 0 FT

PAVEMENT  THICKNESS  (FLEXIBLE) 10.25 IN 14.50 IN  MAX

SHOULDER THICKNESS 8.00 IN HMA_SD Standard Design

POLICY OVERLAY THICKNESS 2.25 IN

FLEX PAVEMENT     TRAFFIC FACTORS     MINIMUM         ACTUAL USE

3.56 4.30 4.30

Read Me!  

HMA     COST PER TON       UNIT PRICE

HMA SURFACE $79.04 / TON

HMA TOP BINDER $65.93 / TON

HMA LOWER BINDER $65.93 / TON

HMA BINDER  (LEVELING) $72.49 / TON

HMA SHOULDER $72.00 / TON

INITIAL COSTS

ITEM THICKNESS   100% QUANTITY UNIT       UNIT PRICE     COST

HMA PAVEMENT   ( FULL-DEPTH ) ( 10.25" ) 25653 25,653 SQ YD * $39.70 / SQ YD $1,018,437 ~

HMA SURFACE COURSE ( 2.00" ) 1.0035 2,883 TONS $79.04 / TON $0

HMA TOP BINDER COURSE ( 2.25" ) 1.0109 3,267 TONS $65.93 / TON $0

HMA LOWER BINDER COURSE ( 6.00" ) 1.0252 8,837 TONS $65.93 / TON $0

HMA SHOULDER ( 8.00" ) 0 0 TONS $72.00 / TON $0 ~

CURB & GUTTER 9,620 LIN  FT * $30.00 / LIN  FT $288,600

SUBBASE GRAN MATL TY C (TONS) 58 TONS $25.00 / TON $1,450

IMPROVED SUBGRADE: Aggregate Width = 50.7' 27,101 SQ YD $7.00 / SQ YD $189,707

Reserved For User Supplied Item 0 UNITS $0.00 / UNITS $0

Reserved For User Supplied Item 0 UNITS $0.00 / UNITS $0

PAVEMENT REMOVAL 25,653 SQ YD $15.00 / SQ YD $384,795

SHOULDER REMOVAL 0 SQ YD $0.00 / SQ YD $0

Note:  *  Denotes User Supplied Quantity FLEXIBLE CONSTRUCTION INITIAL COST $1,882,989

FLEXIBLE CONSTRUCTION ANNUAL COST PER MILE $84,302

MAINTENANCE COSTS:

ITEM THICKNESS MATERIAL T  UNIT COST

ROUTINE MAINTENANCE ACTIVITY $0.00 LANE-MILE / YEAR

HMA OVERLAY  PVMT SURF ( 2.00" ) 1.0035      Surface Mix 2.00 $8.88 / SQ YD

HMA OVERLAY  PVMT ( 2.25" ) 1.0039 2.25 $9.72 / SQ YD

HMA SURFACE MIX ( 1.50" ) 1.0026      Surface Mix 1.50 $6.66 / SQ YD

HMA BINDER MIX ( 0.75" ) 1.0065Leveling Binder Mix 0.75 $3.06 / SQ YD

HMA OVERLAY  SHLD (Year 30) ( 2.25" )      Shoulder Mix 2.25 $9.07 / SQ YD

HMA OVERLAY  SHLD ( 2.00" )      Shoulder Mix 2.00 $8.06 / SQ YD

MILLING    (2.00 IN) 2.00 $3.00 / SQ YD

PARTIAL DEPTH  PVMT PATCH (Mill & Fill  Surf)      Surface Mix 2.00 $78.85 / SQ YD

IL 19

10-00055-00-WR

Cook

(IL 59 to Bartlett Rd)

NON-INTERSTATE



PARTIAL DEPTH  SHLD  PATCH (Mill & Fill  Surf)      Shoulder Mix 2.00 $78.06 / SQ YD

PARTIAL DEPTH  PVMT PATCH  (Mill & Fill  +2.00 ") Leveling Binder Mix 2.00 $78.12 / SQ YD

PARTIAL DEPTH  SHLD  PATCH   (Mill & Fill  +2.00 ")      Shoulder Mix 2.00 $78.06 / SQ YD

LONGITUDINAL SHOULDER JOINT ROUT & SEAL $2.00 / LIN FT

CENTERLINE JOINT ROUT & SEAL $2.00 / LIN FT

RANDOM / THERMAL CRACK ROUT & SEAL (100%  Rehab = 110.00' / Station / Lane) $2.00 / LIN FT

FLEXIBLE TOTAL LIFE-CYCLE COST $2,521,867

FLEXIBLE TOTAL ANNUAL COST PER MILE $112,905



PCC PAVEMENT JPCP

ROUTE IL 19

SECTION 10-00055-00-WR

COUNTY Cook

LOCATION (IL 59 to Bartlett Rd)

FACILITY TYPE NON-INTERSTATE

PROJECT LENGTH 4810 FT    = = > 0.91 Miles

# OF CENTERLINES 4 CL

# OF LANES 4 LANES

# OF EDGES 2 EP

LANE WIDTH - AVERAGE 12 FT

SHOULDER WIDTH PCC Left 0 FT

PCC Right 0 FT

Total Width of Paved Shoulders 0 FT

PAVEMENT THICKNESS  (RIGID) JPCP 9.25 IN TIED SHLD

SHOULDER THICKNESS 9.25 IN

POLICY OVERLAY THICKNESS 2.50 IN

RIGID PAVEMENT    TRAFFIC FACTORS     MINIMUM         ACTUAL USE

5.02 5.82 5.82

Worksheet Construction Type is Reconstruction The Pavement Type is JPCP

INITIAL COSTS

ITEM THICKNESS    100% QUANTITY UNIT    UNIT PRICE       COST

JPC  PAVEMENT ( 9.25" ) 25,653 SQ YD $61.33 / SQ YD $1,573,298

PAVEMENT REINFORCEMENT 0 SQ YD $22.00 / SQ YD $0

STABILIZED SUBBASE   ( 4.00" ) 0 SQ YD * $19.00 / SQ YD $0

PCC SHOULDERS ( 9.25"  to  9.25" ) 0 SQ YD $40.00 / SQ YD $0

CURB & GUTTER 9,620 LIN  FT * $30.00 / LIN  FT $288,600

SUBBASE GRAN MATL TY C  ( ~ 0.00" ) 0 TONS $25.00 / TON $0

IMPROVED SUBGRADE: Aggregate Width = 49.0' 26,188 SQ YD $7.00 / SQ YD $183,316

Reserved For User Supplied Item 0 UNITS $0.00 / UNITS $0

Reserved For User Supplied Item 0 UNITS $0.00 / UNITS $0

PAVEMENT REMOVAL 25,653 SQ YD $15.00 / SQ YD $384,795

SHOULDER REMOVAL 0 SQ YD $0.00 / SQ YD $0

Note:  *  Denotes User Supplied Quantity RIGID CONSTRUCTION INITIAL COST $2,430,009

RIGID CONSTRUCTION ANNUAL COST PER MILE $108,793

MAINTENANCE COSTS:

ITEM THICKNESS MATERIAL T  UNIT COST

ROUTINE MAINTENANCE ACTIVITY $0.00 / LANE-MILE / YEAR

HMA POLICY OVERLAY ( 2.50" ) 2.50

HMA POLICY OVERLAY   PVMT ( 2.50" ) 1.0043 2.50 $10.74 / SQ YD

           HMA SURFACE MIX ( 1.50" ) 1.0026      Surface Mix 1.50 $6.66 / SQ YD

           HMA BINDER MIX ( 1.00" ) 1.0069Leveling Binder Mix 1.00 $4.09 / SQ YD

HMA POLICY OVERLAY   SHLD ( 2.50" )      Shoulder Mix 2.50 $10.08 / SQ YD

CLASS A PAVEMENT PATCHING $195.00 / SQ YD

CLASS B PAVEMENT PATCHING $150.00 / SQ YD

CLASS C SHOULDER PATCHING $145.00 / SQ YD

PARTIAL DEPTH  PVMT PATCH  (Mill & Fill  HMA Surf)      Surface Mix 1.50 $76.64 / SQ YD

PARTIAL DEPTH  PVMT PATCH  (Mill & Fill  HMA 2.50")      Surface Mix 2.50 $81.07 / SQ YD

LONGITUDINAL SHOULDER JOINT ROUT & SEAL $2.00 / LIN FT

CENTERLINE JOINT ROUT & SEAL $2.00 / LIN FT

REFLECTIVE TRANSVERSE CRACK ROUT & SEAL $2.00 / LIN FT

RANDOM CRACK ROUT & SEAL (100% Rehab = 100.00' / Station / Lane) $2.00 / LIN FT

    RIGID TOTAL LIFE-CYCLE COST $2,815,315

RIGID TOTAL ANNUAL COST PER MILE $126,043



LIFE-CYCLE COST ANALYSIS:  NEW DESIGN Calculated / Revised :

JPCP HMA

CONSTRUCTION               INITIAL COST PRESENT WORTH $2,430,009 $1,882,989

ANNUAL COST PER MILE $108,793 $84,302

 MAINTENANCE         LIFE-CYCLE COST PRESENT WORTH $385,306 $638,878

ANNUAL COST PER MILE $17,250 $28,603

TOTAL                        LIFE-CYCLE COST PRESENT WORTH $2,815,315 $2,521,867

ANNUAL COST PER MILE $126,043 $112,905

LIFE-CYCLE COST ANALYSIS:  FINAL SUMMARY 

LOWEST COST OPTION ======================================> HMA $112,905

OTHER OPTIONS (LOWEST TO HIGHEST): TYPE  /  PERCENTAGE JPCP $126,043 11.6%

S:\GEN\WPDOCS\Pavement Designs\D-1\IL 19 - IL 59 to Bartlett Rd\Pvmt Design Files\[IL 19-IDOT Mech Pvmt Dgn LCCA 09-05-13.xlsm]PDFSheets

4/28/17 12:56 PM



HMA_SD MAINTENANCE AND REHABILITATION ACTIVITY SCHEDULE 10/24/17

 - 

FULL-DEPTH HMA PAVEMENT

HMA OVERLAY OF RUBBLIZED PCC PAVEMENT

Figure 54-7.C

STANDARD DESIGN

PRESENT

MAINTENANCE COSTS: ITEM %   QUANTITY  UNIT UNIT COST COST WORTH

  YEAR 5

LONG SHLD JT R&S 100.00% 9,620 LIN FT $2.00 $19,240

CNTR LINE JOINT R&S 100.00% 19,240 LIN FT $2.00 $38,480

RNDM / THRM CRACK R&S 50.00% 10,582 LIN FT $2.00 $21,164

PD PVMT PATCH  M&F SURF 0.10% 26 SQ YD $78.85 $2,050

PWFn = 0.8626 PW = 0.8626 X $80,934 $69,814

  YEAR 10

LONG SHLD JT R&S 100.00% 9,620 LIN FT $2.00 $19,240

CNTR LINE JOINT R&S 100.00% 19,240 LIN FT $2.00 $38,480

RNDM / THRM CRACK R&S 50.00% 10,582 LIN FT $2.00 $21,164

PD PVMT PATCH  M&F SURF 0.50% 128 SQ YD $78.85 $10,093

PWFn = 0.7441 PW = 0.7441 X $88,977 $66,207

  YEAR 15

MILL PVMT & SHLD  2.00" 100.00% 25,653 SQ YD $3.00 $76,959

PD PVMT PATCH  M&F  ADD'L  2.00" 1.00% 257 SQ YD $78.12 $20,077
HMA OVERLAY PVMT  2.00" 100.00% 25,653 SQ YD $8.88 $227,884

HMA OVERLAY SHLD  2.00 " 100.00% 0 SQ YD $8.06 $0

PWFn = 0.6419 PW = 0.6419 X $324,920 $208,554

  YEAR 20

LONG SHLD JT R&S 100.00% 9,620 LIN FT $2.00 $19,240

CNTR LINE JOINT R&S 100.00% 19,240 LIN FT $2.00 $38,480

RNDM / THRM CRACK R&S 50.00% 10,582 LIN FT $2.00 $21,164

PD PVMT PATCH  M&F SURF 0.10% 26 SQ YD $78.85 $2,050

PWFn = 0.5537 PW = 0.5537 X $80,934 $44,811

  YEAR 25

LONG SHLD JT R&S 100.00% 9,620 LIN FT $2.00 $19,240

CNTR LINE JOINT R&S 100.00% 19,240 LIN FT $2.00 $38,480

RNDM / THRM CRACK R&S 50.00% 10,582 LIN FT $2.00 $21,164
PD PVMT PATCH  M&F SURF 0.50% 128 SQ YD $78.85 $10,093

PWFn = 0.4776 PW = 0.4776 X $88,977 $42,496

HMA_SD

  YEAR 30 NON-INTERSTATE

MILL PVMT & SHLD  2.00" 100.00% 25,653 SQ YD $3.00 $76,959

PD PVMT PATCH  M&F  ADD'L  2.00" 2.00% 513 SQ YD $78.12 $40,075

PD SHLD PATCH  M&F  ADD'L  2.00" 1.00% 0 SQ YD $78.06 $0

HMA OVERLAY  PVMT  2.25 " 100.00% 25,653 SQ YD $9.72 $249,377

HMA OVERLAY  SHLD  2.25 " 100.00% 0 SQ YD $9.07 $0

PWFn = 0.4120 PW = 0.4120 X $366,411 $150,956

  YEAR 35

LONG SHLD JT R&S 100.00% 9,620 LIN FT $2.00 $19,240

CNTR LINE JOINT R&S 100.00% 19,240 LIN FT $2.00 $38,480

RNDM / THRM CRACK R&S 50.00% 10,582 LIN FT $2.00 $21,164

PD PVMT PATCH  M&F SURF 0.10% 26 SQ YD $78.85 $2,050

PWFn = 0.3554 PW = 0.3554 X $80,934 $28,763

  YEAR 40

LONG SHLD JT R&S 100.00% 9,620 LIN FT $2.00 $19,240

CNTR LINE JOINT R&S 100.00% 19,240 LIN FT $2.00 $38,480

RNDM / THRM CRACK R&S 50.00% 10,582 LIN FT $2.00 $21,164

PD PVMT PATCH  M&F SURF 0.50% 128 SQ YD $78.85 $10,093

PWFn = 0.3066 PW = 0.3066 X $88,977 $27,277

$638,878

ROUTINE MAINTENANCE ACTIVITY 3.64 Lane Miles 0.00 $0 $0

MAINTENANCE LIFE-CYCLE COST $638,878

45  YEAR LIFE CYCLE                    CRFn = 0.0407852 MAINTENANCE ANNUAL COST PER MILE $28,603



JPCP MAINTENANCE AND REHABILITATION ACTIVITY SCHEDULE 10/24/17

 - 

JOINTED PLAIN CONCRETE PAVEMENT

UNBONDED JOINTED PLAIN CONCRETE OVERLAY

Figure 54-7.A

PRESENT

MAINTENANCE COSTS: ITEM %   QUANTITY  UNIT UNIT COST COST WORTH

YEAR 10

PAVEMENT PATCH   CLASS B 0.10% 26 SQ YD $150.00 $3,900

PWFn = 0.7441 PW = 0.7441 X $3,900 $2,902

YEAR 15

PAVEMENT PATCH   CLASS B 0.20% 51 SQ YD $150.00 $7,650

PWFn = 0.6419 PW = 0.6419 X $7,650 $4,910

YEAR 20

PAVEMENT PATCH   CLASS B 2.00% 513 SQ YD $150.00 $76,950

SHOULDER PATCH   CLASS C 0.50% 0 SQ YD $145.00 $0

LONGITUDINAL SHLD JT  R&S 100.00% 9,620 LIN FT $2.00 $19,240

CENTERLINE JT   R&S 100.00% 19,240 LIN FT $2.00 $38,480

PWFn = 0.5537 PW = 0.5537 X $134,670 $74,564

YEAR 25

PAVEMENT PATCH   CLASS B 3.00% 770 SQ YD $150.00 $115,500

SHOULDER PATCH   CLASS C 1.00% 0 SQ YD $145.00 $0

PWFn = 0.4776 PW = 0.4776 X $115,500 $55,163

YEAR 30 NON-INTERSTATE

PAVEMENT PATCH   CLASS B 4.00% 1,026 SQ YD $150.00 $153,900

SHOULDER PATCH   CLASS C 1.50% 0 SQ YD $145.00 $0

HMA  POLICY OVERLAY  2.5"  ( PVMT ) 100.00% 25,653 SQ YD $10.74 $275,627

HMA  POLICY OVERLAY  2.5"  ( SHLD ) 100.00% 0 SQ YD $10.08 $0

PWFn = 0.4120 PW = 0.4120 X $429,527 $176,959

YEAR 35 NON-INTERSTATE

LONGITUDINAL SHLD JT R&S 100.00% 9,620 LIN FT $2.00 $19,240

CENTERLINE  JT  R&S 100.00% 19,240 LIN FT $2.00 $38,480

RANDOM CRACK  R&S 50.00% 9,620 LIN FT $2.00 $19,240

REFLECTIVE TRANSVERSE CRACK R&S 40.00% 6,163 LIN FT $2.00 $12,326

PD  PVMT PATCH  M&F HMA  2.50" 0.10% 26 SQ YD $81.07 $2,108

PWFn = 0.3554 PW = 0.3554 X $91,394 $32,480

YEAR 40 NON-INTERSTATE

PAVEMENT PATCH   CLASS B 0.50% 128 SQ YD $150.00 $19,200

LONGITUDINAL SHLD JT R&S 100.00% 9,620 LIN FT $2.00 $19,240

CENTERLINE JT  R&S 100.00% 19,240 LIN FT $2.00 $38,480

REFLECTIVE TRANSVERSE CRACK R&S 60.00% 9,245 LIN FT $2.00 $18,490

RANDOM CRACK R&S 50.00% 9,620 LIN FT $2.00 $19,240

PD  PVMT PATCH  M&F HMA  2.50" 0.50% 128 SQ YD $81.07 $10,376
PWFn = 0.3066 PW = 0.3066 X $125,026 $38,328

$385,306

ROUTINE MAINTENANCE ACTIVITY 3.64 Lane Miles $0.00 $0 $0

MAINTENANCE LIFE-CYCLE COST $385,306

45  YEAR LIFE CYCLE                    CRFn = 0.0407852 MAINTENANCE ANNUAL COST PER MILE $17,250
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